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Introduction
In the agricultural systems, the influence of the climatic elements is decisive in meeting the productive potential of the crops; therefore, the previous knowledge of these elements will positively interfere in the yield, sustainability and economy of these systems (Jadoski et al., 2006; Maggi et al., 2008) . Meteorological elements, such as humidity and air temperature, when controlled, aid to stablish the thermal comfort in zootechnical and agricultural environments; in the case of the weather or the climate, they and multiparous sows and piglets subjected to environments climatized with DEC. Cellulose pads are usually employed in these systems, but these present negative aspects, for presenting elevated cost and little durability (Vigoderis et al., 2007) . In this perspective, several authors (Vigoderis et al., 2007; Riangvilaikul & Kumar, 2010; Oliveira et al., 2012; Maurya et al., 2014) have investigated the use of alternative materials, such as expanded clay and vegetal fibers as constituent of the evaporative pads.
The loofah sponge (Luffa cylindrica) is a plant of the Cucurbitaceae family, presenting a very complex fibrous complex, composed of cellulose (60%), hemicellulose (30%) and lignin (10%), with its length varying from 15 cm to 1,5 m (Papanicolaou et al., 2015) . In Brazil, the plant is cultivated in the North and Northeast regions, beside the states of São Paulo, Minas Gerais and Mato Grosso, and is widely utilized as bath sponge. Furthermore, its fibers work as reinforcement in thermoplastics, filters for the military and in reinforced glass fibers with compound polymers, in marine industries (Seki et al., 2012; Chen et al., 2014) . Among its positive factors are the low density, non-toxicity, recyclability and low production cost (Seki et al., 2012) , becoming an interesting alternative as natural fiber in the usage of thermal conditioning systems. Little is known about the dimensioning, cooling efficiency and ideal air velocity in the interior of the agro-industrial facilities equipped with evaporative pads of alternative materials.
In this manner, the present work aimed to determine the best thickness for producing evaporative cooling pads constituted of vegetal loofah, and the adequate air flow velocity which passes through the panel, based on the higher process efficiency.
Material and Methods
The experimental phase of the present work was performed in the Laboratório de Construções Rurais e Ambiência, placed in the The evaluation phases were performed in a reduced wind tunnel prototype, built by TNC Climatizadores company in Petrolina -PE ( Figure   1 ). The prototype was based in the methodology of Liao & Chiu (2002) , who developed a reduced wind tunnel for the study of materials for evaporative cooling systems, and concluded that the prototype could be fit for the experiments concerning the study of alternative materials.
The working of the process occurs through the creation of a negative pressure inside the duct by the activation of the exhauster, which forces the air passage through the previously moistened plate of the wetting system, cooling it, being the orientation of the air flow presented in Figure 1 , from "a" to "g".
Presented in Figure 1 , specifically the of power, constituting the wetting system of the evaporative pad. In the experiment, a constant water mass flow was adopted for the treatments, equivalent to 92,2 ± 1,3 g s -1 , determined through the gravimetric method according to Oliveira et al. (2012) . Figure 1 . Scheme of the reduced wind tunnel prototype, being: "a" evaporative plate; "b" chamber; "c" reduction; "d" duct; "e" exhaust coupler; "f" exhauster; "g" conic bulkhead of the flow regulator; and "h" wetting system of the pad. The efficiency values of the evaporative cooling were subjected to variance analysis by applying the F test at the level of 5% probability.
The means concerning the factors: pad thickness and flow velocity through the evaporative pad for air cooling were subjected to the ScottKnott test and regression analysis, respectively.
Furthermore, the interactions within the factors were significant, and these were subjected to regression analysis, evaluating the coefficients through the t test at 5% significance. The statistical analyses were performed by utilizing the SISVAR v.5.3 computational software (Ferreira, 2014) .
Results and Discussion
The result of the analysis of variance for the evaporative efficiency in function of the factors: thickness and air flow velocity through the evaporative pad is represented in Table 1 . It is observed that both factors and the interaction presented significant differences, at the level of 1% probability, though the F test. **significant parameters to 1% of probability; *significant parameter to 5% of probability. **significant parameters at 1% of probability; *significant parameter at 5% of probability. In Figure 3D , the adjusted polynomial 
